This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



<ifl>H*wm» (j p) a© & m # & & « (a) (lotttwaans* 

#^2000-266052 
(P2000- 268052 A) 
(43)&WB ¥iai2¥9^26B(2000.9.26) 

«aiiB# fi ?^3-r(£#) 

F16C 33/10 Z 3 JO 11 

17/02 A 



saw* t9*3S©»2 ol (£ 4 h) 



(21)fflg#*J 


#H¥ll-68292 


(7DWHA 000004204 








(22)ffi®B 


¥j£ll¥3 fll5B (1999 J|i5);# £ 














#a;iii»siR*»?s#M-Ti 5#so# 












(74)ft&A 100064447 






*a± HS IE* 0M1«) 






F*-A(£#) 3J011 AAD7 AA20 BAQ2 CA02 DA01 






JA02 KA02 MA01 MA24 



(54) «#*^ffl©gHft^coJ!l^i*RtPtC5»ttS5$^a Lfc*«*SSH 



(57) tg&] *^ ; r : 



(51)Inta' 
F16 C 33/10 
17/02 




m. 

[000 1 ] 

[&w®m? ztmnm *&mm.m&&£> n«c 10 
Km><E>*i*8Sft*&£isg«:Hu we. ttx»*y- 

^fel>Tj|^«:<Oi!6ffi%|»±-rSfca><0Stt«Hl«: 
WTS. 
[0002] 

imxomffi] 03(cif;;*ti*J:5{c. fiys£»h*y& 
7gM* 10 3 4, a 'J -TStf 1 0 3 te»UtfflWfclK: 

@Csa&-c*£M&mo it***.. *y^Vs»H 
o 3 ©rtssto zummt i o i <mf%ffim>-rtitp— 20 

# (cb. 5 yr;Hltt6BE»48l 1 o 7 ttser Ms 
Ml 0 1 tZ')-7ffitl 0 3 i©S©S^l 1 5Rtf 

sgtioo*^snrt»s. 

[0 00 3] 1410 l<D9U3mtZ')--7l6$<D[>im ' 
E£-CIi5X3tt*fgi&l 1 5Kft«Sh;U&^£0»« 

*^o^-«c^rr*aaerc. j^^tt©a5t*?&ssw* 30 

^TSttJW4*RLfc&(C. 9S?TJUp*3WJl 13X 
B. * «; - Tmt 1 0 3 ©3SE 1 0 9 fc <fc tf£-r Agp 1 

[0004] 

[fSWtffgftLJ^ifSgUg] U*>0«c*i6. «£*© 
&tt*!B#&B. ^©^fc^S*****. 

xibztcib. mmommimtcfmnctifiBmx' 

». tft^«sm©<b' c tvimmimiBz 
mi?ztcisbicmw82tiz%tmi\t. mminm< 
tcmaic . mmm<mmz-mmm.vt l t *» 4. • 

[0 00 5] 

[»B*#8W*#©] ±IiMS*£B?fcTSfci?>ce. 
##|1PIB. ffiftf^ggtt®ttSO©Jf £»JST5&ift8i 



#132 000-2 66 05 2 
2 

tbCX^Z. *^CC<l:5fiifS^<&aEft#§gg{c 
[0006] 

imi<D9zfc<DBi&] ftasHB. iikb;* y -?-©4>& 

< i 4>^«clft)EE^4^>ffift«iS«g©«i§8i5«:teW 

a. ifa?tssft©aEffl4i»±-r4ft:»©s8ft®a«:4jt,> 

[0 00 7 ]&&»]<!: CTB. SJfettfcWf *fc©XB 

sm*£Wfs *>©£#<,>*. &#te©*tt4£ji 

[0008] 

: [*560«] OT. aSftSffl^ML/^o*^©!!^^ 
£i?ffl{C§ftHJrfS. ft. @®Kte<,>T|g-gi5#tt|^-?? 
^f^LT**. SttSRI*i^3nSgi5»tt. K 

CW?S*K5rf •SfcC-CB&t*. 

[ 0 b 0 9 ] m 1 b. *^wcc j: mtm&smow* 

mmt\m®cv$>*) . iSftasggi ob. 

a^*A^to#6nfc«ia5Wi i. *>6&s. 
[0010] a»;-^aw#3©rtiiBi3«:«. 

"°J >y*->Jgtt©7i/T^ffl«6£E^» 1 7 ftSRtt 

All 7CCB. SIflWJ*i&A;**va>s. jgfc. a 
y-^tt3©g$te$^rtJIffik:B. ■5s>7;Hilg&EEf6 
*j»,l 7(CB«L-C, 7i?T;HlJS6E^Sii 7#>6jI 
?*^«con-CrtSH 1 3 ©g*5*t < J: 5 
AgRi i*J»tt^tin>s. c©f- a^i i«c*>, j@ 
?tiSlI*9fcS3tiri,>S. 

tobi i] c5<fc5&gsft#£§sgi ossi^r* 

B, ^rt^e^C^^ft^igti-SCi^ltS^a 
ec. 8Sft^I4#§SM©^Ba«:^?5br. IftgSWt©^ 
ffiKJ8tt81©JI£jejj«-.5. 

;[ o 0 l 2]^i xtktffctt. KSS-c^Ufc^flr-c* 

^. % i <onmm 15, ^ y - -?mt 3 ©r-^--aj 1 

Sh*S»SiI(CB. a3fett©^feSJXBSS^*J^Jll3 

40 to 013] m&mtfimmztitcimmzm^-c. mm 

1 0 0 1 5 ] 3 6tc. *S^{c «fc SHffi&JI^arCB. 

Sfflsn©^4m»^*i6. ^$ti^a»*i^E-ciig 
50 1 0 0 1 6 ] m 2 b$^w©^ 2 ns&wtc i s teft^s 



1 (3) 15812000-266 05 2 

» 3 1 , 7V7 ;WBJ#£3i 3 3 , fllft&gB 2 9 £ *<OSftMSftm(Da^^W«:^± L tc P 

WRimz l<DJfjgM2 5K: x SttteS^tf^Ci-C* [Hffi®ffi3i&Bi9n 

[ooi8] *mi<Dimfimjj&ic x*>m2 mmwv mz] H2a» *&w®mfafm'%mDm2mfcmv 

m i %tKMd:isi«a^A««t»6ns. ....... . ^m^^m^T^ntcmm^^^tmwmm 

[oo i 9] 56cc, xy--^©rtHHK:«w6tit:c> 

a»EE»*ffl««:»ffliBa%tf^»^«:«> % fittffil^* [03] H3B. ^©Stt^^OStt^jWfe 

[ o o 2 o ] &*. ^usauwE^^r 1 /. 21 N 

&ft&«a«fT smut, m i so*m25as^jc4tfcirs 3;; 23 * 

[002 1 ]^ £*^IC>DrSgM^(DS#tt*K«6 20 i 1 ; 3 1 fw*H» 

»ttjW*^Lfc^Mlftra%ff^ciib 17; 2 : 7 g&E#££«t 

2 5 :V $S<D#JIiJ 

[0022] * 

[01 ] [02] 



1 0 

/ 



20 

/ 



(4) 



ft|§2 00 0-2 6 6 05 2 



[03] 



100 



101 




Mill'" 



. Dialog Results 



Dialog 



\ : . ■ 1 



Page 1 of 



Processing method of oil repellent agent of sleeve bearing for communication 
apparatus, involves forming layer of coating provided with color mixed oil repelling 
agent over internal bearing surface of sleeve 
Patent Assignee: NIPPON SEIKO KK 
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NOVELTY The oil repelling agent is plo^eMScl^wiii^tblor additive and formed as a layer in 
the internal bearing surface of the sleeve ^ 

DETAILED DESCRIPTION An INDEPENDENT CLAIM is also included for sleeve bearing. 

USE For oil repellent agent of sleeve bearing for communication apparatus or spindle motor of 
acoustic and video equipment. 

ADVANTAGE Identification of deficiency Iftlayefof coating is enabled. Efficiency in formation 
of oil repellent layer is greatly improved. " ~~ 

DESCRIPTION OF DRAWING(S) The figure shows the schematic sectional view of the sleeve 
bearing. . .............. 
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PROCESSING METHOD FOR OIL REPELLENT AGENT OF FLUID BEARING DEVICE AND 
FLUID BEARING DEVICE USING THE OIL REPELLENT AGENT (2000-266052 
Publication Number: JP 2000266052 A) , September 26, 2000 

Inventors: 
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Abstract: 

PROBLEM TO BE SOLVED: To visually confirm the coated condition in the oil repellent 
finishing onto a fluid bearing device by adding a coloring agent into the oil repellent agent. 
SOLUTION: The water repellent finishing is executed only on an outer peripheral surface 15 of 
a shaft 1 , a taper part 1 1 of a sleeve member 3, and an opening end 9 positioned in a zone 
indicated by a broken line. The fluorescent coloring agent, pigment and the like is added to the 
used oil repellent agent, When the oil repellent fini^hingj is executed by using the oil repellent 
agent including the coloring agent, a part coated with the oil repellent agent can be visually 
confirmed, so that a mistake that an unfin£fo sent to a next process, can be 

prevented. Further, a mistake that a thick IkVer of the oil repellent agent is formed on a fine 
part of the member to be coated, can be prevented,; and the oil repellent fininshing efficiency 
can be remarkably improved. According to this oil repellent finishing method, the coated area 
can be visually confirmed during the coating of the oil repellent agent. COPYRIGHT: (C) 
2000,JPO 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the oil- 
repellent processing for preventing defluxion of a lubricous fluid in bearing of the hydrodynamic 
bearing equipment which has a dynamic pressure slot at least in one of the two of a shaft or a 
sleeve about liquid bearing equipment and the liquid bearing equipment used for the spindle 
motor for information machines and equipment and audiovisual equipments in more detail. 
[0002] 

[Description of the Prior Art] it is shown in 3 „ as „ &e former ._ a sleeye __ a member 

103 and a sleeve -- a member 103 -- receiving -- relative -- the shank material 101 which can 
rotate freely - having - a sleeve - the radial side dynamic pressure generating slot 107 prepares 
in either the inner skin of a member 103, and the periphery side of the shank material 101 — 
having — the shank material 101 and a sleeve - the liquid bearing equipment 100 with which the 
gap 115 and the dynamic pressure generating slot 107 between members 103 are filled 
[0003] In order that lubricous fluids, such as an oil with which the gap 115 formed by the 
periphery side of a shaft 101 and the inner skin of a sleeve 103 was filled up, might prevent 
leaking with the centrifugal force generated by rotation, oil-repellent processing had been 
performed using the transparent and colorless oil repellent agent, after [ moreover, ] usually 
diluting an oil repellent agent with the process of oil-repellent processing using an volatile high 
diluent in order to apply an oil repellent agent thinly and uniformly - the radial bearing section 
1 13 or a sleeve - the oil repellent agent was applied to a periphery called the end face 109 and 
the taper section 111 of a member 103 
[0004] 

[Problem(s) to be Solved by the Invention] However, the conventional oil-repellent art has the 
following troubles. - the case where an oil repellent agent is applied to the place which must not 
be applied, and coated — when applying to a portion with a detailed member, since the oil 
repellent agent is transparent and colorless, it is difficult to check the existence of an application 
with the naked eye - the liquid of the case where an oil repellent agent is applied in large 
quantities, or its oil repellent agent — the case where who etc. arises — since the oil repellent 
agent is transparent and colorless — coated — a member — it is difficult whether the oil repellent 
agent was applied by the throat top, and to distinguish - Since [ that volatility is high ] the diluent 
usually used for the top where an oil repellent agent is transparent and colorless in order to dilute 
has early evaporation, when the oil repellent agent diluted with the cotton swab etc. is applied, it 
makes the check of the existence of an application difficulty further. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, suppose that a 
color coupler adds this invention to the aforementioned oil repellent agent in the art of the oil 
repellent agent which forms the layer of an oil repellent agent in liquid bearing equipment. When 
performing oil-repellent processing by this invention to liquid bearing equipment, the state where 
it was applied can be checked with the naked eye. 
[0006] 

[Embodiments of the Invention] In the oil-repellent processing for preventing defluxion of a 
lubricous fluid in bearing of the liquid bearing equipment which has a dynamic pressure slot at 
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least in one of the two of a shaft or a sleeve, the oil repellent agent by which the color coupler 
was added is used for this invention. 

[0007] What contains the thing or color which has fluorescence nature as a color coupler is used. 
In addition, when using the oil repellent agent which mixed the material of fluorescence nature, it 
is desirable to do application work under an ultraviolet linear light. 
[0008] 

[Example] Hereafter, the example of this invention is explained in detail, referring to an 
accompanying drawing. In addition, in the drawing, the same sign has shown the same portion. 
Moreover, although the portion to which an oil repellent agent is applied is shown in layers by 
the dashed line, it does not limit the amount and thickness of an oil repellent agent which should 
be applied. 

[0009] Drawing 1 is the cross section showing the fundamental composition of the liquid bearing 
equipment by this invention, the composition of the conventional example which mentioned this 
composition above - almost - the same - liquid bearing equipment 10 - a cylinder-like sleeve - 

- a member 3 and a sleeve - the shank material 1 inserted in free [ rotation ] to the member 3 - 
since — it becomes 

[0010] moreover, a sleeve - it passes to the inner skin 13 of a member 3, the radial side dynamic 
pressure generating slot 17 of a ring bone configuration is established in it, and lubricant is 
injected into the slot 17 furthermore, a sleeve - the radial side dynamic pressure generating slot 
1 7 is adjoined, and the taper section 1 1 to which the path of inner skin 13 becomes large is 
formed in the release edge inner skin of a member 3 as it keeps away from the radial side 
dynamic pressure generating slot 17 This taper section 1 1 is also filled up with lubricant. 
[001 1] In case liquid bearing equipment [ like ] 10 is assembled like this, in order to prevent 
lubricous fluids, such as an oil, leaking from the inside of bearing, an oil repellent agent is 
applied to the front face of bearing material, and the layer of an oil repellent agent is formed in 
the front face of bearing material. 

[0012] the periphery side 15 of a shaft 1 which is the part shown in the dashed line section in the 
1st example, and a sleeve - oil-repellent processing has been performed only to the taper section 
1 1 and the release edge 9 of a member 3 A color coupler or a color of fluorescence nature etc. is 
added by the oil repellent agent used. 

[0013] If oil-repellent processing is performed using the oil repellent agent by which the color 
coupler was added, since the portion to which the oil repellent agent was applied can be checked 
with the naked eye, mistake of pouring an unsettled article at the following process can be 
prevented. 

[0014] moreover, coated - mistake of applying the layer of an oil repellent agent to the detailed 
section of a member thickly can be prevented, and the working efficiency of oil-repellent 
processing improves by leaps and bounds 

[0015] Furthermore, in the oil-repellent art by this invention, the applied portion can check with 
the naked eye, applying an oil repellent agent. 

[0016] Drawing 2 is the cross section showing the liquid bearing equipment 10 by the 2nd 
example of this invention, and since the element which constitutes liquid bearing equipment 20 is 
almost the same as drawing 1 , it omits explanation. 

[0017] in the 2nd example, the dashed line section shows a different point from the 1st example - 

- as - a sleeve - it is carrying out oil-repellent processing to the whole surface including the 
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taper section 31 of a member 23, the radial side shaft receiving part 33, and the release edge 29, 
and the periphery side 25 of a shaft 21 Since what is necessary is just to immerse an entire 
component in an oil repellent agent if it does in this way, an application becomes easy. A color 
coupler or a color of fluorescence nature etc. is added by the oil repellent agent like the 1 st 
example. 

[0018] In the 2nd example by the oil-repellent art of this invention, the same effect as the 1st 
example is acquired. 

[0019] Furthermore, since the oil repellent agent is colored when performing oil-repellent 
processing into the slot for dynamic pressure generating established in the inner skin of a sleeve, 
compared with the conventional oil-repellent art, the check of an application with a naked eye 
becomes easy. 

[0020] In addition, the portion which performs oil-repellent processing in the oil-repellent art by 
this invention is not limited to the portion which performs oil-repellent processing in the 1st and 
2nd examples. 

[0021] Moreover, in order to raise the adhesion of an oil-repellent film if needed, it may heat- 
treat, after applying an oil repellent agent. 
[0022] 

[Effect of the Invention] It becomes possible to distinguish the existence, the nonuniformity, and 
the non-applying section of an application of an oil repellent agent with the naked eye by 
adopting the colored oil repellent agent like the oil-repellent art of this invention, moreover, 
coated - when oil-repellent processing to the detailed section of a member was performed, the 
check became easy and the efficiency of the oil-repellent processing work for forming the layer 
of an oil repellent agent improved by leaps and bounds 



[Translation done.] 
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